The hyalectan degrading ADAMTS-1 enzyme is expressed by osteoblasts and up-regulated at regions of new bone formation.
During bone formation, there are numerous pivotal changes in the interrelationships between osteoblasts and molecules of the extracellular matrix (ECM). Consequently, the mechanisms that underlie the temporal and spatial distribution of ECM molecules in bone are of considerable interest in understanding its formation. A subfamily of a disintegrin and metalloproteinase (ADAMs) has been identified, which contain thrombospondin-like motifs (ADAMTS), and can break down several ECM molecules. Using reversed transcribed PCR, we identified ADAMTS-1, -4 and -5 mRNA expression in cultures of rat osteoblasts treated with ascorbic acid, beta-glycerophosphate and dexamethasone, molecules known to drive osteoblast differentiation. Of these, ADAMTS-1 followed most closely the osteogenic marker osteocalcin during in vitro mineralisation. Consequently, we studied, in detail, protein expression of ADAMTS-1 during in vitro osteogenesis together with ADAMTS-1 immunohistochemistry staining of sections from 2- and 10-day-old rat femur. Western analysis of osteoblast proteins showed ADAMTS-1 products that correspond well with both full-length and furin-processed species. In the ECM laid down by osteoblasts, only the mature secreted protein (approximately 90 kDa) and its accumulation during the later stages of osteogenesis in vitro were noticed. Furthermore, immunostaining with an antibody recognising ADAMTS-1 demonstrated strong expression around mineralised nodules and intense focal staining of putative new areas of nodule formation in vitro. Finally, immunohistochemistry of 2- and 10-day-old rat femur localised ADAMTS-1 protein to regions associated with osteogenesis. These data show that ADAMTS-1 protein accumulates in osteoblast ECM during differentiation. Furthermore, the focalised expression of ADAMTS-1 in regions of osteogenesis, both in vitro and in vivo, implicates this multifunctional protein to be involved in mineralised nodule and bone formation.